We observe the phenomenon of stochastic resonance in a semiconductor experiment. Originally, such an effect was predicted for bistable dynamical systems that are influenced by a periodic modulation as well as a random perturbation. In that case, a "resonance" peak can be observed in the power spectrum. The phenomenon investigated is the low-temperature impact ionization breakdown. There, bistability results from the competing states of low and high conductance.
The phenomenon called stochastic resonance was proposed by Benzi et al. [1] . They investigated the transition rates of a bistable dynamical system that is, first, weakly periodically driven and, second, influenced by a stochastic perturbation. The power spectrum of the output signal exhibits a peak at the driving frequency superimposed on a noisy background. It is just the existence of the peak why that effect has got the somewhat confusing name "stochastic resonance". The peak can not be observed for too small amplitudes of the driving force. Surprisingly, this holds also for too small amplitudes of noise. It can be understood by the fact that the system stays in a locally stable state. The periodic forcing is too weak for being able to destabilize the actual state of the system, i.e., it is already bistable. There exists a certain probability that the system obtains a kick from the stochastic perturbation just at the moment the periodic driving has destabilized the system. As a result, the system leaves the state which is unstable at that moment. In detail, a model of this system consists of a pseudo potential of fourth order, while the system itself is overdamped. The potential has the form U = The present experimental system turns out to be very sensitive against changes of external disturbances, like magnetic field, temperature, and irradiation. So it might be possible to apply the stochastic resonance for detecting fluctuations of these quantities. Another use is to gain more detailed physical information about the semiconductor system (for example, the transitions between two different filamentary states).
